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Observed Seasonal Cycle of Precipitation over Continental US
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Summer and winter precipitation largely dominated over US Gulf coast
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Moisture flux in the winter over eastern
US is combination from the Pacific and

the Atlantic Oceans

Courtesy: Mo et al. (2005)

Vertically Integrated Moisture Flux from

NCEP RR

Moisture flux in summer over eastern
US is almost exclusively from the

Atlantic Oceans
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The Caribbean as the
“extra” moisture source

In wet years, it’s a combination of
tropical systems and moisture
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IAS region is as poorly observed as the Polar Oceans

Courtesy: David Enfield, AOML NOAA



IPCC-AR4: The JAS climatological
mean SST
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Table 4 Average monthly AWP areas (in 10° km?) from 1909 to 2005 based on various CMIPS models and ERSSTv3 observations
Seasonal Cyde of AWP Area

Months Jan Feb Mar Ape May Jun Jul Aug Sep Oct Nov Dec

ERSSTv3
BCCCSMI-1

CanESM2

CCSM4

CNRM-CMS
CSIRO-MEK3.6

GFDLOME
GFDI-£5M2G
GFDI-ESM2M

GISE2-H

GISE2-R 04012 06770 17286

HadGEM2-E5 03251 05714 13660 14805 05714

INM-CM4
IPSL-CM5A-LR
MIROCS
MPI-ESM-LR
MRI-CGCM3

NorESM1-4

040 o060 0w 100 125 150 175 200 250 300 350 NRNOON

AREA OF 28.5°C MONTHLY AVERAGED ISOTHERM (10%km’)

Each cell in the table is color coded (cool colors indicate a small AWP; warm colors indicate a large AWP) in order to show the average seasonal
evolution of the AWP's areal extent




Regional Ocean-Atmosphere coupled downscaling of

global Reanalysis over the Intra-American Seas (ROARS)

Model: RSM-ROMS
15km grid resolution
Coupling interval: 1 day

No flux correction
Forced by R2 and SODA

Convection
Shallow convection
Boundary layer

Longwave radiation

Shortwave radiation
Cloud

Gravity wave drag
Land model
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Model domain of RSM-ROMS

topography & bathymetry [m]
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Standard deviation of
annual mean Sea Surface
Height
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precipitation (mm/day)

Central America (98—83W,10—20N)
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Caribbean Low Level Jet

(a)

Annual mean 925hPa wind climatology

ROARS
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Seasonal cycle of 925hPa
wind at Plesman Field
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{a) Gulf of Mexico (B5W~85W,22N~27N) corr=0.69

— DS std=0.43
|V|0nth|y mean SST | —— roaes std=0.42 .
(C) N \ Ay, \ " Observations:
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-1 ' 0.25x0.25
-2 1985 1990 1995 2000 2005 2010
s {b) Caribbean Sea (75W~G5W,12N~17N) corr=0.78
std=0.41
std=0.38
- 1905 1990 1995 2000 2005 2010
s {c) Weastern Atalantic (765W~G5W,26N~35N) corr=0.80
std=0.40
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CONCLUSIONS

Role of IAS on US hydroclimate is quite important
and yet ignored!

CFSR is resolving loop current barely and not
resolving eddies

ROARS datasets demonstrates the importance of
resolution on simulating loop current and eddies
off of it

ROARS demonstrates that you can downscale
from very coarse global reanalysis (R2 and SODA)
to resolve the IAS features---shifting paradigm for
regional modeling



